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6>Tas^^, #5^^^ ^ €-«B*^^^ 1^ 

^tifl^, oio:| ^o]^!, ^1-71 s^^l-^ -6-^^>, 

#^^1-^ ^ ^1-71^ 4^* yfl'^cf^V^ ^^1, 

^. ^e)^^ ^ «i>^s^ J:^^ ^^7l^ 

jL:ii ^ ^ jLih* i^^>^ 2:^^!-^ 

5. la 

B]iPl-olA-ll^ ^:,^■^]o]^ <:>}^SL^^, <i>^^^. ^xiiH^ 
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-^:^;^>, ZL 4s. ^ ^^^^ -^3^ «J-i^{Protein with the hydrolysis of 

amylopectin, starch, glycogen and amylose, gene encoding said protein, the expressing host 
cell and methods for producing said protein} 

^ 7>^^«1]Jl^(LSA)^ ol-nlii-ii A-1<t ^, o]^ ^^^1-^ 1946 bp^ cDNA '^7l^i^o] 
t\-(o]^ ^T^-^^^ N-^^^ ^Mi^^ ^i"!^^^ -f-sfl ^^]'^] SS.^ 

^>7l PGR ^Bl-c>li^ S.^^ ^^^1^ ^-^^1^. ^ 

:£ 2^ ^=T^^1- ^^fl Jl^(LSA)^ SDS-PAGE ^ ^flii:^ 1:^ 

'^l^C^ll'^l l: Sldi, 5)1^ 2: #<^1;^1 Jl^, 3: JL:ii» ^^l-g-tt Ir-^ 

^-^ :^^-o]t]-(M:^^}^ ^}^, ^91 V 1:^ ^1*^1 

2: JL^^ ^^^'^-s^^, ^1^ 3: S.^^ LSA J::ii<^l tfl^ -^^1* '^l-g-tb 

. Sl-^Sfe LSA 7}^^^). 
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j£ 7^ ^l^^'^l ^^^^^ ^T^5t-# jLiLCLSA)^ 1^1:^1^ "^-^^ 

^^^fltb TLC H-Bfi^ ^'^l^CCA) ^^(l%w/v)^S.^Bl^ Mn^ 

a^l^l-T^, sfl"?! 1^ 2^ LSA<^1 ^* (B) LSA 

^ i^-g-tt Gl(^^3^)<^lA-l G7(^S^S.S)(l%w/v)^W^ 1-7)). 
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=L ^^^^ S^^V^ -n-^^V, =1 M]S. ^ ^7] ^^^^ '^S^it ^tt ^'^l 

(mutan)^S, l-e^-a. ^1= 20%» ^>^l-arl-p^, -^^^l^l^ ^ ^M^l 

«fl ^^^t^ ^s. <a:sl~l,3, *&^-l,4, <a:4-l.6-D-#^s^><^l:^ ^^^s <5l^^^i=1- 

^ ^^1 ^JLB\9X^. Tti-ei-Al Ji^l-^-^S ^1 71^-1-71 ^^fl^lfe ^-sfl 

5^rep^ ococras /ffi/fafls) ( ^1- , 5. /nutans)^ ^^^^ ^^M^ a] £| ^ o.p^ , o]* ^§1- 

<^ S. wutans ^;^l^>fe Ir^^ ^l^^'^M -^^j-A^l^J;^!^ ^ 
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<12> T^l^^s^ 5 , 741 , 773<^1 ^ '^l 9X^ ^^<^]3.^3.S.^'B^o]^^ ^ 

^^■j.- ^]<^ Si^^M:^ :^^^^}3L S(k^. ^^m-. ^1 ^^1 ^^^flS^cil- 

<i3> #Bi-3.^ ^^1^ ^«B» ^^H ^''o^^ T^s^ 1=1-^* 

s.^ 10-0358376; i^^l^^^ 6,485,953). ^7] i=1-°<ftb ^^fl^}^ J:^» 

^S^^>fe r^]^3'^Ujpojnyces starkeyi KFCC-1 1077)21- ^ ^-^s^-^ ^^^#^1 

<14> ^Mt?>, 1-Bf3. ^^^^ JL32]-2^ ^^1^1^ ^ -f^tt ^-sflSL^I-^ 

I 

I 

<15> SEtb ^ ^^^>*^ -^7] ^^K^xfl^si] ^^ 10-0358376 )<^1^i ^>^^}fe 

Lipomyces starkeyi KFCC-11077)S.^Bl Jl4i, ^ ^aH1<^]^ Jl^^ -fn^^ ^^^S.^ 

tfl-?!:^^ ^-sl*-^ 10-2001-48442). 
<i6> d\(P\ Tcl-el- ^^tb ^^1^4 ^^fl¥^ y\A^, ^IS^l ^^iH?3: 

;^l7l^^S£ A>-g-^ =^ o^i^ ^^-arl ^^H^ ^-sB^* M-^^fl^ ^B^^ Jl:^^ a 
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^S.^ JL4i ^ Jl:5i* ^^^V^ -6-^^}* ^l-^^V^ ^^11=1-. 

<20> ^ #1^^ SE lif^- ^y]^ jLiJi* i^^V^ -^r^^^S -n-§-t!: ;=^1^^> 

<21> ^7]^ ^^4: ^^^^>7l -^^l-^^, ^ Tr)^ S.^ lo:j o]-p]i^A>^ i-g-^V^ 

1 

<22> ^ ^1^^ ^7] -^-^^V* ^^^1-^ ^^^^^ ^SL^ >ll^tbi^. 

<23> £Et!r ^ ^712^ ^-ll^* Wfl'a^^l-^ ^7] Wfl'^cf^ ^^IS^l^i Ju^» ^"^^V^ 

^fl*-^^^ Ji^ ^J-^^ ^7]^ ^^^<^] ^§fl ^S-it^ Ji^ ^ ^ Jiiii^ a^^>^ 

<24> O]^!-, ^ ^1^^ '^M]^ 
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<25> ^ ^T=S1-1: 7l-^^«B S.^ tflS^o.^ LSA) -^^;^>« <S7l ^^><^, eli 

v}o]x\]^^ ^B}?floia. starkeyi) » ^^'='1 ^-t^ wfl ^1 <=>ll -^i i^rJ^^ ^ l-sl (A)+ RNA» 

A]- X\<^-%: 13]-% o.^ ^^5l-# 7>^^«fljL^^ -^^l-^^sl^ (conserved region)-el 

1^1* ^l^l-, PGR* ^ 2 kb^ PGR ^-Ti^ <^l-§-^>^ 5'RACE^ 3' 

RACE* ^^\'^ 71-4^ ^«fl Jl^ ^^;^>(LSA)«- '^l PGR 

^ :^^]-c^ pRSETBClnvitrogen, ^1^)^! ^A]s:>^i, E. co// BL21(DE)pLysS-^ 

S ^^^^(transformation)^ ^1?^ ^^^^^1* '^'^A. 



<26> ej^T^l-o]^-!]^ ^z.-B\^o]iLipowyces starkeyi, '^}^\, L. starkeyi"^ ^^=i^'^•^ 

ofl:£-^^HS1-i-ilc>l^(EG 3.2.1.11)^ <a:5rl-o>^ 5)1 o] A^Aj-^rVji 

A3A>^>^ l_ starkeyi ATCC 74054* ^altt o;^ 0.13^ (i^l^s.^ 5, 229. 277), <=>] xl]^^^o] 
^a-tV^m ^^^^ il^l^^i ^ A>-g-^]-o^ 2}-^ 371^ ^^H^-i: 

xy^}^ ^-2.^ iJl^>^i=1-. ^ ^^^>^ Lipomyces starkeyi KFGG-11077^ ^l^^M ^^^^H^ 
^. ^Aloll ^ ^AHl^"!^ Jl^* ^S-tt^V^ 1^1-^31-^, 1^1 s:^, 

6,485,953(2002.11.26), ^vfl^^ 10-0358376(2002. 10. 11)). 



36-9 



006186 "^^V: 2005/1/13 

^j-tt '?>^^^^^ 4^^^ 4-^^^ Ca2+ Mg2+ ^-^l ^sflA-l ^-^I^V^t:!-. 

^<=>]^. ^ ^i^<^l tcj-^ ^. CO// BL21(DE3)pLysS ^ 2003\i 12-i 24'U^}S. tfl 
KCTC10573HP* 

^ ^o^^^ -^M 5^ ^. coil BL21(DE3)pLysS» «fl'^<J^>:il, <^7]^^ 4S.^ ^2fl^ 
<3l> ^ Jl4x# i^^Vfe S^d^^ ^^cft!: ^7j-^:§: ^o:| ^iBfl;^]?!, ^7J- 

^ ^=7^51-^ ^-^^ ^^11 7]-^ ^12: A] ^^^H^ P^l>l-§-^S.£ -R-^ 
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^ oxo_^, s,^^^^ ^^H^ ^^i^ :3.^ol ^^}^ 7l#^c:>>^ ^^7H1 



<33> -^Alo^l i: LiDomvces starkevMM Isa -^^^^^ 

<34> 1) -g-^ ^ -g-ej-^nlJE. 

<35> ^ ^A]<:^]ol]A-l cDNA ^e) ^ ^V^a^l^l^ -H"^^} -^1^^ 4| ^ DNA Si-i (donor )S ^l-§-t!: 

Lipomyces starkeyi KFCC 11077 Escherichia coli DHSa-S!]- -g-sl-iiinl:^ pGEM-T easy 

(Promega, USA) ^ ^^^^ DNA 2i^^ DNA <^7lAl<i A>-g-^>^t:]-. ^. co// 

XLl-Blue and SOLR (Stratagene, USA) ^ cDNA library^l^* ^^4^^ A>-g-£|o^ZI, 

lambda phage Uni-ZAP XR (Stratagene, USA)^ ^B^^ ^l-§-^^^-. 



<36> 2) wfl^y^s:?! 

<37> L. starlceyi ^ 1% (w/v) ^^'^l LW wfl^l'^l^i wfl^a^^V^i^l-. LW wfl^^l^ 0.3% (w/v) 

SS. ^ 0.3% (w/v) KH2PO4S- cl^<>l^T^. PH^ ^ 4.5S. HCl^ ^^l-g-^V*^ 

^^o^r]-. w]-Eflelo> yfloj^ tifl^]^ LB (1% H^^. 0.5% J:2- ^^-s^, 1% NaCl , pH 7.3) 

^ LBA (50 g <^^5Jl^^/ml ^-R- LB)» 
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<38> 3) ^^sl-lr ^*fl S.^^ ^^^1 

<39> ;^ tifloj:^ LW 1% (w/v) ^7^0^ 28°C<^l^i «ll ^ ^4 . 

^ 10 L ^JlS (^"^ R&D, 6l-S-^V<^ 1% (w/v) ^^^.^S. 8.3 L LW iJfl^Hl 

wfl'^f-sV'^ ^T^Sj-l- ^BfljLrix* "S^T^f. Mfl'a= -^^^"^^ 100 K cut off hollow-fiber (4"?!r, 

*l-g-^>^ sl^s^l-^Jl, tifAl 30 K cut off hollow-fiber (Millipore, USA)S. 830 ml 

77}^] ^>^i=f. '^S.^ ^5)1 o]E (Sigma Chemical Co, USA)* 70%7/\-^] ^'^ ^^-^^^ 

€43 ^b:]^!: ^ ^^-i:^ 60 ml^ 20 mM ^^^^'^]^ ^^-§-^ (pH 6.4),^^ ^ 

^^-^^^ ^S.^ ^7>^ :^^^] ^^l^i^ ^^^^V^T^f. ^^-^^ (30 mg/1.5 ml) 

^ 20 mM JLBj-^ i^i^llolH -^^-B-^ (pH 6.4)^^ ^-^sl- DEAE-Sepharose ^^^1 
^1-31 NaClS. 0-1.0 M >7>^1 -g-#-s1-^tif. o] :b.o1^ io]- 

^^tt ^ GPC (Bio-Rad Co., A-0.5 m, 70 cm x 2.6 cm)<^l ^"^^H ^5]^>$i-^i=i , ^>-§- 

^ 50 ml AlHsll<^lH 3E.^i5l1<^lH (pH 5.5) ^^-g-^^S ^1^31 ^S^tt 

^ 4 mg/ml^l^rf. 



<40> 4) i^. s^arirer/S^^^ 1-S^(A)+ RNA 

<4i> Z. starkeyim: 1% (w/v) ^^'^l "^-B-^ LW wfl;^l lOO ml^l ^^^l-<^ 28°C'^l^i 36^]^ tifl 

^1=7^-^^^1-71 ^^7/}:^] wfl-^j^ ^ €43^sl (6,500 X g)^l-^:iL, ^S. ^I^t^^V^ 

^Al6>vllolB ^"^B, 0.5% e^-f ^A]-a.S.^, 0.1 M ^-^^S.<^1^^ ne^JL 25 mM dtit^l^ 

A]H2illolH(pH 7.0)3f ^-^t!: ^, ^^2] x^z]-:^ ^-^^1^ wlH. ^ <^j=^ ff|l^/S 

^^il-/<5l4iO>^<y:^# (25/24/1, v/v/v)» 5 ^tt 7>^ 
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» ^7Hl-o^ RNA -4^1 RNase ^^^<^1 ^}^^}^^. 



<42> 5) NH2-^^ 6>i:i]i:.-t]: -^i^^^ ^ ^&|JlTr#sll^El-o]= 

<43> NH2-^^-^ ol-T3]v^A]- X\<^^ ^^^1^ ci]-ig e)] o] 2, ^wfl^^ Automated Protein Sequencer 

(model 471A, Applied Biosystems, USA)* <^1^^><^ Edman degradation 13"^^^ ^^^>^4. 

71-^1^ ^±.)^ N-^^ c^V^^li^Aj. DXSTVTVLSSPETVT (X ^ 

b^^^ ^-^^1^1 ^]S^^. <^Mi^^ ^i<I(TVTVLSSPE)^ ^iqjl^#e]l^B|-o] 

"^^d, ^ 1 (5'-TACAGTTACGGTCTTGTCCrCCCCTGA-3')(^i<a^^ 3)^ x:^;^><^I^>Ji 

^}'^^. <?]:Hl-ai S-ej-oln^ 2 (5'-CTCTACATGGAGCAGATTCCA-3')('^i'a^^ 4)» /^ll 

^^}^^. PGR ^7l<^^^ #«fl ^ 2 kb^ ^S^^. 



<45> 6) L. starkeyi cDNA 

<46> ^^o] ^71-^ 36^1^ till*<^^><=^ l-el(A)+ RNA 5 ZAP-cDNA Synthesis 

kit (Stratagene, USA)^ <^1^^V^ cDNA* ^>^t^. ^^71^-1 ^^^^ cDNA^ €^ ^ 

^i^ofl o:|^].o^ 500 bp 3.7] » ^eis->^jl, o]^ ^coRI-^oI^^€ Uni-ZAP XR ^Bj^q- 

el-olTllol^^]-^!:^. 5l-o]7]lo]^^ sj-o].;^] cDNA^ Gigapack Gold Kit (Stratagene, USA)» ^]-%- 
in vitro srfl^J^ ^^l^>^i=1-. 
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<47> 7) isa mS-H 



Tgel-^Hl^ JliL ^^^^ ^^Hl 7>^1^ N-^^ ^Min^ Ai^<^l «1]i^^>^ ^s^ji^S 

sIl-^-El-o]:^ He}o]Tnl >|<g (5'-TACAGTTACGGTCTTGTCCTCCCCTGA-3')3i}- C-^^<^1 -^ll^^fe- ^tflwj- 
#s)Jl^#^]^Bl-o]:c ^ej-ojT^^ ^i^(5'-CTCTACATGGAGCAGATTCCA-3')* PGR* ^ 

^1^1-^4. PGR -tt^^r <51-7>S.^^<^1>| ^el^H AccPrepTM gel extraction kit (Bioneer, 
Korea)* '^l^^H ^^^1^>^ pGEM-T easy vector (Pr omega, USA)*^] e^-^lTllc^l^^ ^^1*>^t=1-. 
'§7lA-]<g^A^ GeneAmp 9600 thermal cycler DNA sequencing systemCmodel .373-18, 

Applied Biosystems, USA)^ ^l-§-^>^ ABI PRISM Cycle Sequencing Kit(Perkim Elmer Corp. 
USA.)» 



<49> 8) E. colH-^^ LSA ^^^^ <^l#(heterologus) ^ ^i^l 

<50> LSA -B-^^}^ pRSETB (Invitrogen, USA) Sac l-EccRl site* 

^^1^><^ pRSET-LSA* :^^^\%x^. pRSET-LSA7> ^^^^^ E. coli BL21(DE3)pLysS^ 50 
mg/1 <^^3l^^o] ^7>^ LB ^^Kmidstationary phase)^7>xl 37'C'Hl^i wfl^y^ 

^}^^. IPTG* ^^^£71- 1 mM<^l ^ 28°C'^l^i 6^1^ wfl'y=^ ^^Itb 

^ >H15L* s|^§>ZL, -S^^sl (5000 xg, 10 ^)* ^-sfl 0.1 M S^i3E|lo]H(pH 7.4)S 

^>^T=^. ^B^Jl ^^5l-^ifl7]* o]-g-^].<:^ ^^1^^ ^m^l^^. Ni2+-q 
:E^^HeifHlH^(NTA)-<='>7>^S(Quiagene, Germany)* ^^l-B-^V*^ ^;^1* -€^1 "s-I-^t^I-. ^, 4 
5L* -§-1^1?! ^ JldL-a;^^ Ni2+-NTA^ ^^tt ^ 4°C^l^i 1^1^ ^^1^ ^ 



36-14 



006186 *^ "^^l- 2005/1/13 

€^^1 S^^V^^. ^-11^ ^^S. 4^ ^^1^^>^ ^^J]^^ 0.5 ml^ <^M^ tf|3E]S. 

<5i> 9) rfflj]^ ^7]'^^ ^ Ir^^'g^ 

<52> ^ti]^ ^T;-il^^2|loiH-#e)<5T-3.€^l-T^l:B :t ^71<=§^(SDS-PAGE)^ 

tq-T^^ ^«fl*^^^ 'a:^l-:e-7l ^^V^, ^«J^€ >S«"ir 1% ^^^] ^-6-^ SDS-PAGES. ^el^l- 

^cf. ^7]^i^ ^<^1 SDSfe 50 mM Tris-HCl (pH 8.0) ^^^"^^l- 20%^ S.-^^-^ 
-g-^noi] lAl^^o]- ^.c^ y^]7]^-$X^, o]^ ^^^^ (50 mM dn^^ oV^tflo]:^^ 5 

niM CaCl2, pH 5)^] 37°C<^1>| 2^^ ^-g-^V^^. €^ ^.^.^ (0.3% A^^, 3% 

3LBi-# ^^:e.)c.i1ai 10 ^ ^^^s 1^<=H^S^i^. ol<=>1142^ o.^ ^s, t]- 

I 

^«fl W>%<^1 €^(clear zone)<^] ^S^^^i^. 

<53> ^^^^ ^^>^^ T^l-2--<a(200 kDa), p-^^SAlT:fci]-;^)l(116 kDa), i^^i^s^'^Hl b 

(97.4 kDa), <^^i?I(66.2 kDa), 9l-^}^]^^'^M(31 Wa) , ^ <^>5.S.Bl\i(6.5 kDa) 



<54> 10) ^flci^ 
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jg^o]^ Sidti)^ ^^1-^^^ ^fe^. ■sj-7'V:^^H:^s.e|-<5]-;^l--^^l* f-B-^>fe M.^^ 

1:200^ wl^S 3]^^><^ ^>-g-^>^^. ^-5-* ^^Itb ^, 0.1% Tween 20 

(T)ol ^7>^ He)^-^^ ^^(TBS; 20 ml Tris-HCl, 137 mM NaCD-^lA-] 3^ 
"^^-"^xll 2:^1-"^^')1-^ ECL Western blotting analysis system (Amersham Pharmacia, 

USA)<^1 ^^ ^^]^>^T=f. ^^^li^f^Ml-^^ *J-S.7l-IgG (Amersham Pharmacia, USA)^ 1:1500 
S- ^}«^ A>^^>^jl, Biomax (Kodak, USA)«^l-^i 1^:?> h=.^^]W^^. 



<56> ^.A]c^1 2: Jl::^^ ¥^-^£11- 7]-^ ^-grll 



<57> it(Reducing value)^ ^^^^l-7l ^-erl-Q^, DNS(3,5-x:mHS.#sl a]^b^a]-) wj-i^jz]- ^ 

5^_Ta]-o]Ai^i4o]tllo]E(copper-bicinchoninate) ^, lOOM 

M-citiioi:^ A] 51=31)- loojxis] ji^ ^-g-^^ ^7>^ ^ 80°c<^l^i 35^^ ^ 15^^^ 

S. -^17^^1=1-. nelJi 560nm<^l^i 



<58> 



<59> 



LSA SL^ pH^ pH 3 - 9(pH 1.0 ^^)i^^ofl^i^ ^-§-^:£» ^^-^l-^ 



<iH, 2DmM ^iHeflojH-ii^iJ^llolH tf|3£l (pH 4.0) , a] 3 s|l o] h/^^3J|1 o] ^ wl^KpH 5-6), 



n.^Jl i^ffll^'lH tf|5E|(pH 7-9 )♦ ^V-g-^l-^ -2.1:1^ 37°C<^l-^-1 48-^1^ ^-§-^1?^ 



5cl "O 
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<6o> ^^ "^^^ik ^£(20 - son. 10 °c J:^» 30^^ ^ 

^. ^-i- ^^^^}^ ^^^^^ ^""^^ ^s.m - 90°c, io°c ^^)<=^1 

^±.% ^0^^ ^ ^, Ir-^^i* T^^>^T=f. ^1^ ^ ^^^d^ 

l%(w/v) 7l^S. ol-g-^l-o^ ^^j^-|.^r:|._ 

<6i> ^x\<4 4: ^eflol^ ^^-flJ]- tfl^j^oBo^] tfl?> 

<62> EDTA, mTk^ ^^o]^o^ c^^t^ ZnCl2, CUSO4, CaCl2 ^B^Jl MgCl2(^^^:£: 5 mM)» 

^l^^M ^^^^>^^. EDTA^ EGTA^ liiiM<^li=f. ^t^^ S.^^ -M 4 H ( SDS ; 0.1%, 

0.5%, 1%, 2%), -f^lo>(2M), <iHl€-(0~80%) ^ <>11^^(0-70%)<^1 Jl:^: %^^<Hl i^l^l^ ^"^^ ^ 
^^^1-^4. J:^^ 37°C^l^i 3Q^y^ ik^-^ ^^]% ^ 7]^^ 2% 



<63> 

<64> Lipomyces starkeyi^^\ Isa -y^^A^ 

AA^ ^^-3^^ ^^)^ N-^^ c^V^li^^^ ^i"! ^A DXSTVTVLSSPETVT (X ^ A^\^ 

^-w ^^^\A ^\A. A'^\^^ (TVTVLSSPE)^ <^l-§-^V^ Sel-o]p^ 1 

(5'-TACAGTTACGGTCTTGTCCTCCCCTGA-3')^ n];^l-^^>Ji ^^^^ ^>^T=f. ne^Ji, ^b)^>i He^-^l 
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1^ 2 (5'-CTCTACATGGAGCAGATTCCA-3')» ^^1^^}^^. PGR ^7l<^^^ %t= 2 kb^ 

A. 

<67> LSA -^^^Vfe '^l-^el-'^Ml* ^3^^V^ ^-^^^^l^l U. starkeyi KFCC 

11077)-$.S^Bl 1946 bp cDNAS #S^s|$irf. cDNA ttSsII^hI-oI^o] ejxg 

^eflo]^ H]^^ LSA ^^^fl^ 1944 bpS 71.889 Da (6487fl^ ol-pli^A>)-^S. , 
^ ^^^^go] ;^ j^ggQ {jp^ 62071]^ c>Hi^-t> (68.779 Da)-^S. <^1^<H^^. ^^^^1 ^ 

<68> LSA ORF^ TT^-^l-S-Bl-ol:^ l^^E-] ATG 7flAls€-<^l^i ^l^j-^]-^, l944^>7Vxl^ Tr€-s=ll-^ 
Bl-o]^<y TAG<Hl-^i LSA 7>^1 JiS, a-<il-^el-ci>>^l, 

kononenkoae, Sw. occidental is (AMYl) ^ ^Zz. fibuligera (ALPl)^ a-^}^e1-<='l-;=^l-^ 78'^l^i 
52%^ -y-^^^* ^^^[Park, J.C., Bai, S. , Tai, C.Y. and Chun. S.B. (1992) Nucleotide 
sequence of the extracellular -amylase gene in the yeast Schwann iomyces occidentai lis 
ATCC 26077. 
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FEMS Microbiol Lett. 93, 17-24; Steyn, A.J.C., Marmur, J. and Pretorius, I,S. (1995) 
Cloning, sequence analysis and expression in yeasts of a cDNA containing a a 
-amylase-encoding gene. GENE. 166, 65-7; (1987) Nucleotise sequence of the a -amylase 
gene (ALPl) in the yeast 219, 339-342]. ^ ^^<^l^i LSA -B-^^V^ i^'^c^t!: <i>^^^^ 

JL^^ 47fl^ w]iii^>o^ ^}7] S. H q-Bl-tfl^rf. 

<69> 1] 



^1 1 



liSA 
JAHSTA 

IiKAJL 

NPIj 

JAM 

PULl 

PUL2 

CGTl 

CGT2 

CGT3 

C6T4 

BEl 

BE2 

BE3 

MAI< 

1,66 



287jDjrVVl<CI 
134|El7VAlf|H 
146|DEVTriH 



151 
141 
264 
242 
291 
600 
281 
130 
135 
135 



335 
370 
207 
106 
98 



D 



IVTK H 



Drwr H 
rwr H 



131 D TAPIS H 



DftTVPGH 
D/VHfiH 
DLVI^ H 




399 

248 OEIVFQ 
260 CEVFQ 
265 CE7YD 
257 CfjoWT 
376 CE VET) 
356 CErWH 
453\ENrSV 
703 lESnD 
381 :qe SRD 
mFG 



256 
257 
256 CE»2FG 
252 C E mL 
425 X E 
460 IESTGG 
372 CE^FS 
275 CE VAH 
224 



462 EXJBN<p3 
313 FIENI D 
324 FVENID 
327 FX£Xn D 

316 ^i:ass< V 

439 "FliES^ jy 
419 liliGSI 
502 
827 
464 
328 
324 

323 FIDNI 
319 FIDXH 
521 If IiSI 
556 lALSI 
470 YAESI 
344 YIEKI 

324 YWNHID 



FIDVID 
YVSKID 
YVESID 
FMDKtD 
FIDNI D 



D 
D 
D 
D 
D 
D 



LSA, Lipomyces. starkeyi a-amylase; AMYA, Aspergillus nidulans a-amylase; ALPl, Ser 
accharomycopsis fibuligera a-amylase; SWA2, Debar omyces occidental Is a-amylase; AMY2, 
^er chizosaccahromyces pobme a-amylase; LKAl, L. kononenkoae a-amylase; NPL, Bacillus 
stearotherwoplii 1 us neopnllmnase] JAM, Pseudomonas amyloderamosa isoamylase; PULl, 
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Klebsiella aerogenes pullulanase; PUL2, B. stearothermophi lus pulluanase; CGTl, 
cyclodextrin glucano transferase; CGT2, Paenihacillus maceranszYz\oA^y±r\VL 
glucanotransf erase; CGT3, alkaliphilic Bacillus sp. cyclodextrin glucanotransf erase; 
CGT4, B. stearothermophi lus cyclodextrin glucanotransf erase; BEl, Escherichia coli 
branching enzyme; BE2, ^ei ynechococcus sp. branching enzyme; BE3, Metaize . branching 
enzyme; MAL, Ser accharomyces car i sbergens i s maltase; 1,6G, B. cereus 
ol igo-l,6-glucosidase. 

Tfli^^ DNA I7l]^ ^M^l $X^^, cDNA^ 966^2}. 697^^11 ^^7] ^\o]d\] 

=L^3i, ^^1^ 607fl^ <^7l^ ^1^^:^ $m 

( 5 ' -GTOiTATGTATCTAAGCATAmGTAGCATTCTATCTTGGAACTGACCGGCCCTCAGTGC-S ' ) . ^ # a-] ^ 
AS:-^ LSA^ S.^{Lipomyces starkeyi)^ LSA 100 kDa) ^V^l^ SDS-PAGE^ ^^-^ ^-^l^ 

^ 100 kDa^ ^^tbi^f. LSA Jl^^ ^iS. -g-^Slc>I ^o];^] ;^ o. ^ s 

3)- SST^-VSneflsrlofl 200 kDa-^S. ^^j^^^^l ^<?l£l^cf(£. 2). 

=L^JL His-^;^1 ^Sl- ^^1^1-^:31, SDS-PAGE(10%)» 
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<^l-§-^H ^-^^V^i^fC^ 3, efl^l 1). ^ «^JE.^ 3.7]^ 73 kDa (LSA + His-S^l) <^]^ 

4. ^^1^ JLdi^ ^2: 1=1-^^ *^fl ^^^^ <a:<>>ja7l ^^o] ^71-^ PAGE ^<^1 

^^I^VSli^. ^^I'^^o] ^ 37°C<H1^-1 30^ ^^^]% ^ -g-^-^S ^^^> 

<^ ^2: tij-tg- ^<?l-&l-^x:f. ^2: t:f^ ^«fl 

LSA te^^^ ^^1 <a: ^ 3, filial 2). ^fl^^^ Ir^ 

^i-7l-^§l-ol:cS.5l-<^Hl ■^^^]]^ ^ 73 kDa (LSA + His-S^D^^l^ ^^J]^* 3, 
511^1 3). 

<74> LSA ji^-s^ 

<75> LSA Jii^ 'si-Taei-o]-;^] tfl^ ^^ 40°c^lSii=f. iis:i:n 20<^l^i 50 °C ^V<^1 

6]] A] ^s.<=>\] tH^fl ^^^^^ 7Mi^, eo^cHl^i^ 3^1^ tifl'^j^ ^1 -^5fl 70%^:£s ^^^1- 

^t^(£ 4). LSA JLdi^ el-b>;^l ^^^ofl t^^ Sj^ pH^ 6<^H , 5-8 ^>^1^ pH ^^<^l-^i JL 

<76> c] jL^o^ cj-tg- «.«|| 5 mM Cu2+<^1 ^sfl^i ^^-^^fl^M", 5 mM^ Ca2+ ^ 

Mg2+# ^7l--s]: ^-f , ^ 315^ 220%^ #^^<^1 ^7>£|^t:f(S 2). JL^ Ir-^^^ 1 mM EGTA<^1 ^ 
'^^^ ^l^l^l ^-^14, 1 mM EDTA<^1 -el^flA-^^ ^"Isfl* ^^9):^. SEtl: t=1-^ ^ 

n SDS<^1 ^§flA-l^ ^^-grl x-l^flsm-, 4-sllci>5f o]-^^l^oi]A^^ ^7].^].^C|-. LSA S.^^ 

10-40% of^^j^om 10-20% <^l^*<^l^i^ ^7> (2^-2]- 1.03-1.22W1], 1.25-1.33wfl) 

<^ 4^ ^^31 60% <5H1^ 60% ^:^l]^HlAi:£ ^efl^ 50%o]§>7> 
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6 ^ 2. 7). o]^^-^ '^^^^i '^'^^ n^S: 



1=3 



<77> 2] 



M — 1 1 1— , SL "^i ■ — '^i T-L o 




^y-cH^ ^■^d(%) 


ci- 




100 


cada + EDTA 


5mM/lmM 


185 




OIDiVi 


010 


CUSO4 + EDTA 


5mM/lmM 


12 


CUSO4 


5mM 


20 


MgCl2 + EDTA 


SmM/lmM 


129 


MgCl2 


5iiiM 


220 


EGTA 


ImM 


105 


EDTA 


ImM 


46 


SDS 


2% 


12 




1% 


24 




0.5% 


49 




0.1% 


66 




2M 


115 




30% 


115 




20% 


122 
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^. ^^^-1-^ teHBl^a^i^l- ^S.^lH5l--$-2i7]- ^3^^5]^i^(3E 8A). LSA* ^JS^e^Jl 

^ Al&l^(maltose<^l^i maltoheptoase)^ ^■^^V^ ^^]^ LSA^ G2S^ G3^ 

» ^-^M-, G4^ G2S. G5^ G2^ G3S G6^ G2Si^ G4 G3^ G3S G7^ G3^ G4^ 

^>^^(£ 8B). SE^ LSA^ <^>^S^^, ^€-(-§--^Fd), ^^^-7]] 

<?l^l-^nf(S 3). 

<79> 3] 



LSA 3l:ii^ ^tfl^ 7l^^o]^ 









100 




141 




80 




41 




17 




4 


■arsi-CD 


4 




3 
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^^^^ ^'gsj^ cf^^ ;^l7lofl ^ o;^!::]-. 
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m^^^ 1] 



^1 3^<^1 $i<>l^i, ^T-7l^ 4s.^ €^ ^-fl^ ^-s^^-fl^ti ^^-2.^ A-fl^. 

3^ A-%<^] SX^^^"], ^^7] ^S.^ E. coli BL21(DE3)pLysS (KCTC10573HP , 

2003. 12. 24) ^^l^S ^1-^ /-lis. 

6] 

(b) -^1-71 till^J^^ ^■Ili'^lAi Ji:i# ^€^>^ ^^1; ^ 
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7] 

[^^■^ 9] 
10] 
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IS. la] 

1 atgttgctgatcaactttttcatcgctgttctgggagtgatatcactgtctcctattgtg 

1 Met Leu Leu He Asri Phe Phe lie Ala Val Leu Gly Val He Ser Leu Ser Pro He Vai 

61 gttgctcgttatattcttcgacgagattgcactacagttacggtcttgtcctcccctgag 

21 Val Ala Arg Tyr He Leu Arg ArgtAs p Cys Thr Thr Val Thr Val Leu Ser Ser Pro Glu 

£.ctgtgacgagttcgaaccatgttcagctagccagtcatgagatgtgcgacagtaccttg 

41 Ser Val Thr Ser Ser Asn His Val Blu lIu Alf Ser His Glu Met Cys i^p Selr Thr Leu 

|cagcgtccctttatatctacaatgatgattatgataagattgtgacactttattatctt 

61 Ser Ala Ser Leu Tyr lie Tyr Asn Asp Asp Tyr Asp Lys He Val Thr Leu Tyr Tyr Leu 

^iJ ?;$^tcgtcgggca£aactgggtccgtaacagcgtcttattcttctagtttgagtaacaac 

81 Thr Ser Ser Gly Thr Thr Gly Ser Vai Thr Ala Ser Tyr Ser Ser Ser Leu Ser Asn Asn 

^-R} ^Sggaattgtggtctctctcggctccggctgcagatgctgtcgagatcactggagctagt 

lOl Trp Glu Leu Trp Ser Leu Ser Ala Pro Ala Ala Asp Ala Val Glu He Thr Gly Ala Ser 

tatgtagacagcgatgcatctgcgacatacgccacgtcttttgatatacctcttactacc 

121 Tyr Val Asp Ser Asp Ala Ser Ala Thr Tyr Ala Thr Ser Phe Asp He Pro Leu Thr Thr 

"^^n^ SL^cgacaacgtcgtcgtcttctgctagtgcgacttcaacatctagtctaaccacaacatct 

141 Thr Thr Thr Ser Ser Ser Ser Ala Ser Ala Thr Ser Thr Ser Ser Leu Thr Thr Thr Ser 



481 
161 



1381 

461 




Ala 



^ of ^tctatcagatcgtgactgatagatttgcacgcactgacggctccaccacatatttatgc 

181 He Tyr Glu lie Val Thr Asp Arg Phe Ala Arg Thr Asp Gly Ser Thr Thr Tyr Leu Cys 

^rS?- satgttaccgatagggtctattgcggagggtcttatcaggggattatcaatatgctggat 

201 Asp Val Thr Asp Arg Val Tyr Cys Gly Gly Ser Tyr Glu Gly He He Asn Met Leu Asp 

^o^} tacatccaaggcatgggctttactgctatttggatttctcctatagtggaaaatattccc 

221 Tyr He Glu Gly Met Gly Phe Thr Ala He Trp He Ser Pro He Val Glu Asn He Pro 

satgacaccggatacggttacgcatatcatggttattggatgaaagatatcttcgccctg 

241 Asp Asp Thr Gly Tyr Gly Tyr Ala Tyr His Gly Tyr TYp M^ Lys Asp lie Phe Ala Leu 

fat^aaattttggtactgcagacgatttgatagcgttggctacggaattgcataatcgc 

261 Asn Thr Asn Phe Gly Thr Ala Asp Asp Leu He Ala Leu Ala Thr Glu Leu His Asn Arg 
gpcatgtacttgatggttgatattgttgtcaatcacttt^ctt^^ 

281 Gly Met Tyr Leu Met Val As p He Val Val Asn H?^ Phe Ala Phe Ser Gly Ser His Ala 

^9n^ facgtggactactctgaatatttcccgtattcgtcccaggattattttcattcam 

301 Asp Val Asp Tyr Ser Glu Tyr Phe Pro Tyr Ser Ser Glu Asp Tyr Phe His Ser Phe Cys 

961 tggattacagattax;tcgaatcagacaaacgttgagcagtgctggct^^ 

321 Trp He Thr Asp Tyr Ser Asn Glu Thr Asn Val Glu Gin Cys Trp Leu Gly Asp Asp Thr 

%t^cStc5cStggacgtcaatacccaacttgacaccgtgaaaagtgaatatcaatcctgg 

341 Val Pro Leu Val Asp Val Asn Thr Glu Leu Asp Thr Val Lys Ser Glu Tyr Gin Ser Trp 

1081 gttcaagaacttatagctaattactctattgacggcctaagaattgacaccgtcaagcac 

361 Val Glu Glu Leu He Ala Asn Tyr Ser He Asp Gl y Leu Arg He Asp Thr Val Lys His 

1141 gtgcagatggatttttgggcaccatttcaagaggctgcagggatttacgccgttggtgaa 

381 Val Glu Met Asp Phe Trp Ala Pro Phe Glu Glu Ala Ala Gly He Tyr Ala Val Gl y Glu 

1201 gtattcgacggtgatccatcctacacatgtccatatcaggaaaatcttgacggtgtcttg 

401 Val Phe Asp Gly Asp Pro Ser Tyr Thr Cys Pro Tyr Glu Glu Asn Leu Asp Gly Val Leu 

1261 aattatcctgtttattatcctgtcgtctctgcgtttgagagtgttagtgggtcggtctcc 

421 Asn Tyr Pro Val Tyr Tyr Pro Val Val Ser Ala Phe Glu Ser Val Ser Gly Ser Val Ser 

1321 tcgttagtcgatatgattgatacgctcaagtc tgaatgcaccgacactactctcctaggc 

441 Ser Leu Val Asp Met He Asp Thr Leu Lys Ser Glu Cys Thr Asp Thr Thr Leu Leu Gly 



Glu Ser Leu 



tcctttctagagaatcaagataatccgcgattccctagctacacttctgatgagtcttta 

Ser Phe Leu Glu Asn Glu Asp Asn Pro Arg Phe Pro Ser Tyr Thr Ser Asp GJ 

"'•lilf g"?3^aaatgcgatcgctttcactatgctctcagacggcattcccataatttattacggt 

4B1 He Lys Asn Ala He Ala Phe Thr Met Leu Ser Asp Gly He Pro He He Tyr Tyr Gly 
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[£ lb] 

1501 

501 

1561 

521 

1621 

541 

1681 

561 

1741 

581 

1801 

601 

1861 

621 

1921 

641 



caggagcaaggcctcaatggtggaaacgatccctataatcgagaggcgctttggcttacg 

Glu GIu Gin Gly Leu Asn Gly Gly Asn Asp Pro Tyr Asn Arg Glu Ala Leu Trp Leu Thr 

ggctactccacaacgtcgacgttctacaaatacattgcgtcgttgaatcagattagaaat 

Gly Xyr Ser Thr Thr Ser Thr Phe Tyr Lys Tyr He Ala Ser Leu Asn Glu He Arg Asn 

caggctatatacaaagatgatacttatctcacatatcagaactgggttatttattcggat 

Glu Ala He Tyr Lys Asp Asp Thr Tyr Leu Thr Tyr Glu Asn Trp Val He Tyr Ser Asp 

tccacgacaatagcaatgcggaaaggttttacagggaaccaaataattacggttctgtca 

Ser Thr Thr He Ala Met Arg Lys Gly Phe Thr Gly Asn Glu He He Thr Val Leu Ser 

aatcttgggaccagtggcagttcgtacactttgacgctttcgaatacgggatataccgca 

Asn Leu Gly Thr Ser Gly Ser Ser Tyr Thr Leu Thr Leu Ser Asn Thr Gly Tyr Thr Ala 

tctagcgttgtatatgagatcttgacatgcacagctgtgactgtggattcgtctgggaat 

Ser Ser Val Val Tyr Glu He Leu Thr Cys Thr Ala Val Thr Val Asp Ser Ser Gly Asn 

ttggcagtgccgatgtccagtggcctaccaaaagtcttttatcaggaatcgcaactggtt 

Leu Ala Val Pro Met Ser Ser Gly Leu Pro Lys Val Phe Tyr Glu Glu Ser Gin Leu Val 

ggctctggaatctgctccatgtagag 

Gly Ser Gly He Cys Ser Met 




■ '■■ ■■; 

'j 
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<110> KIM, doraan <120> Protein with the hydrolysis of araylopectin, starch, 
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glycogen and amylose, gene encoding said protein, the expressing host cell 

and methods for producing said protein <160> 4 <170> Kopatentin 1.71 

<210> 1 <211> 647 <212> PRT <213> Artificial Sequence <220> <223> E. 
coli BL21(DE3)pLysS <400> 1 Met Leu Leu lie Asn Phe Phe He Ala Val Leu Gly Val 
He Ser Leu 15 10 15 Ser Pro He 

Val Val Ala Arg Tyr He Leu Arg Arg Asp Cys Thr Thr 20 
25 30 Val Thr Val Leu Ser Ser Pro Glu Ser Val Thr Ser Ser Asn His 

Val 35 40 45 Glu Leu Ala Ser His Glu Met 

Cys Asp Ser Thr Leu Ser Ala Ser Leu 50 55 60 

Tyr He Tyr Asn Asp Asp Tyr Asp Lys He Val Thr Leu Tyr Tyr Leu 65 
70 75 80 Thr Ser Ser Gly Thr Thr Gly Ser Val Thr 

Ala Ser Tyr Ser Ser Ser 85 90 95 

Leu Ser Asn Asn Trp Glu Leu Trp Ser Leu Ser Ala Pro Ala Ala Asp 100 
105 110 Ala Val Glu He Thr Gly Ala Ser Tyr Val Asp Ser Asp Ala Ser 

Ala 115 120 125 Thr Tyr Ala Thr Ser Phe Asp 

He Pro Leu Thr Thr Thr Thr Thr Ser 130 135 140 

Ser Ser Ser Ala Ser Ala Thr Ser Thr Ser Ser Leu Thr Thr Thr Ser 145 
150 155 160 Ser Val Ser He Ser Val Ser Val Pro Thr 

Gly Thr Ala Ala Asn Trp 165 170 175 

Arg Gly Arg Ala He Tyr Glu He Val Thr Asp Arg Phe Ala Arg Thr 180 
185 190 Asp Gly Ser Thr Thr Tyr Leu Cys Asp Val Thr Asp Arg Val Tyr 
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Cys 



195 



200 



205 Gly Gly Ser Tyr Glu Gly He 



He Asn Met Leu Asp Tyr lie Glu Gly 



210 



215 



220 



Met Gly Phe Thr Ala He Trp He Ser Pro He Val Glu Asn He Pro 225 



230 



235 



240 Asp Asp Thr Gly Tyr Gly Tyr Ala Tyr His 



Gly Tyr Trp Met Lys Asp 



245 



250 



255 



He Phe Ala Leu Asn Thr Asn Phe Gly Thr Ala Asp Asp Leu He Ala 



260 



265 



270 Leu Ala Thr Glu Leu His Asn Arg Gly Met Tyr Leu Met Val Asp 



He 



275 



280 



285 Val Val Asn His Phe Ala Phe 



Ser Gly Ser His Ala Asp Val Asp Tyr 



290 



295 



300 



Ser Glu Tyr Phe Pro Tyr Ser Ser Glu Asp Tyr Phe His Ser Phe Cys 305 



310 



315 



320 Trp He Thr Asp Tyr Ser Asn Glu Thr Asn 



Val Glu Gin Cys Trp Leu 



325 



330 



335 



Gly Asp Asp Thr Val Pro Leu Val Asp Val Asn Thr Glu Leu Asp Thr 



340 



345 



350 Val Lys Ser Glu Tyr Gin Ser Trp Val Glu Glu Leu He Ala Asn 



Tyr 



355 



360 



365 Ser He Asp Gly Leu Arg He 



Asp Thr Val Lys His Val Glu Met Asp 



370 



375 



380 



Phe Trp Ala Pro Phe Glu Glu Ala Ala Gly He Tyr Ala Val Gly Glu 385 



390 



395 



400 Val Phe Asp Gly Asp Pro Ser Tyr Thr Cys 



Pro Tyr Glu Glu Asn Leu 



405 



410 



415 



Asp Gly Val Leu Asn Tyr Pro Val Tyr Tyr Pro Val Val Ser Ala Phe 



420 



425 



430 Glu Ser Val Ser Gly Ser Val Ser Ser Leu Val Asp Met He Asp 
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Thr 



435 



440 



445 Leu Lys Sef Glu Cys Thr Asp 



Thr Thr Leu Leu Gly Ser Phe Leu Glu 



450 



455 



460 



Asn Glu Asp Asn Pro Arg Phe Pro Ser Tyr Thr Ser Asp Glu Ser Leu 465 



470 



475 



480 He Lys Asn Ala He Ala Phe Thr Met Leu 



Ser Asp Gly lie Pro He 



485 



490 



495 



lie Tyr Tyr Gly Glu Glu Gin Gly Leu Asn Gly Gly Asn Asp Pro Tyr 



500 



505 



510 Asn Arg Glu Ala Leu Trp Leu Thr Gly Tyr Ser Thr Thr Ser Thr 



Phe 



515 



520 



525 Tyr Lys Tyr He Ala Ser Leu 



Asn Glu He Arg Asn Glu Ala He Tyr 



530 



535 



540 



Lys Asp Asp Thr Tyr Leu Thr Tyr Glu Asn Trp Val He Tyr Ser Asp 545 



550 



555 



560 Ser Thr Thr He Ala Met Arg Lys Gly Phe 



Thr Gly Asn Glu He He 



565 



570 



575 



Thr Val Leu Ser Asn Leu Gly Thr Ser Gly Ser Ser Tyr Thr Leu Thr 



580 



585 



590 Leu Ser Asn Thr Gly Tyr Thr Ala Ser Ser Val Val Tyr Glu He 



Leu 



595 



600 



605 Thr Cys Thr Ala Val Thr Val 



Asp Ser Ser Gly Asn Leu Ala Val Pro 



610 



615 



620 



Met Ser Ser Gly Leu Pro Lys Val Phe Tyr Glu Glu Ser Gin Leu Val 625 



630 



635 



640 Gly Ser Gly He Cys Ser Met 



645 



<210> 2 <211> 1946 <212> DNA <213> Artificial Sequence <220> 



<223> E. coli BL21(DE3)pLysS <400> 2 atgttgctga tcaacttttt catcgctgtt 



ctgggagtga tatcactgtc tcctattgtg 



60 gttgctcgtt atattcttcg acgagattgc 
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actacagtta cggtcttgtc ctcccctgag 
gccagtcatg agatgtgcga cagtaccttg 
tatgataaga ttgtgacact ttattatctt 
gcgtcttatt cttctagttt gagtaacaac 
gcagatgctg tcgagatcac tggagctagt 
gccacgtctt ttgatatacc tcttactacc 
acttcaacat ctagtctaac cacaacatct 
ggaacagctg caaattggcg aggtagggct 
cgcactgacg gctccaccac atatttatgc 
tcttatcagg ggattatcaa tatgctggat 
tggatttctc ctatagtgga aaatattccc 
ggttattgga tgaaagatat cttcgccctg 
atagcgttgg ctacggaatt gcataatcgc 
aatcactttg ctttctcagg aagtcatgcc 
tcgtcccagg attattttca ttcattttgc 
gttgagcagt gctggcttgg cgacgatact 
gacaccgtga aaagtgaata tcaatcctgg 
gacggcctaa gaattgacac cgtcaagcac 
gaggctgcag ggatttacgc cgttggtgaa 
ccatatcagg aaaatcttga cggtgtcttg 
gcgtttgaga gtgttagtgg gtcggtctcc 



^^ "U^}: 2005/1/13 

120 tctgtgacga gttcgaacca tgttcagcta 
180 tcagcgtccc tttatatcta caatgatgat 
240 acatcgtcgg gcacaactgg gtccgtaaca 
300 tgggaattgt ggtctctctc ggctccggct 
360 tatgtagaca gcgatgcatc tgcgacatac 
420 acgacaacgt cgtcgtcttc tgctagtgcg 
480 agtgtttcca tttcggtgtc cgtccctaca 
540 atctatcaga tcgtgactga tagatttgca 
600 gatgttaccg atagggtcta ttgcggaggg 
660 tacatccaag gcatgggctt t act get at t 
720 gatgacaccg gatacggtta cgcatatcat 
780 aatacaaatt ttggtactgc agacgatttg 
840 ggcatgtact tgatggttga tattgttgtc 
900 gacgtggact actctgaata tttcccgtat 
960 tggattacag attactcgaa tcagacaaac 
1020 gttcctctcg tggacgtcaa tacccaactt 
1080 gttcaagaac ttatagctaa ttactctatt 
1140 gtgcagatgg atttttgggc accatttcaa 
1200 gtattcgacg gtgatccatc ctacacatgt 
1260 aattatcctg tttattatcc tgtcgtctct 
1320 tcgttagtcg atatgattga tacgctcaag 
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^ ^x}: 2005/1/13 



tctgaatgca ccgacactac tctcctaggc 



1380 tcctttctag agaatcaaga taatccgcga 



ttccctagct acacttctga tgagtcttta 



1440 attaaaaatg cgatcgcttt cactatgctc 



tcagacggca ttcccataat ttattacggt 



1500 caggagcaag gcctcaatgg tggaaacgat 



ccctataatc gagaggcgct ttggcttacg 



1560 ggctactcca caacgtcgac gttctacaaa 



tacattgcgt cgttgaatca gattagaaat 



1620 caggctatat acaaagatga tact tat etc 



acatatcaga actgggttat ttattcggat 



1680 tccacgacaa tagcaatgcg gaaaggtttt 



acagggaacc aaataattac ggttctgtca 



1740 aatcttggga ccagtggcag ttcgtacact 



ttgacgcttt cgaatacggg atataccgca 



1800 tctagcgttg tatatgagat cttgacatgc 



acagctgtga ctgtggattc gtctgggaat 



1860 ttggcagtgc cgatgtccag tggcctacca 



aaagtctttt atcaggaatc gcaactggtt 



1920 ggctctggaa tctgctccat gtagag 



1946 <210> 3 <211> 27 <212> DNA <213> Artificial Sequence <220> <223> 

L. starkeyi primer l(sense) <400> 3 tacagttacg gtcttgtcct cccctga 

27 <210> 4 <211> 21 <212> DNA <213> Artificial Sequence <220> <223> 

L. starkeyi primer 2(antisense) <400> 4 ctctacatgg agcagattcc a 
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